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Abstract
We collected 50 three-toed box turtles (Terrapene
carolina triunguis) from 9 counties of Arkansas and 4
counties of Oklahoma, and examined their feces for
coccidial parasites. Nine of 24 (38%) turtles from
Arkansas and 8 of 26 (31%) from Oklahoma were
found to be passing oocysts of Eimeria ornata. This
represents two new geographic distributional records
for this coccidian. Measurements of individual isolates
of E. ornata as well as morphological characteristics
are provided with comparison to its original description
and to another Terrapene coccidian, Eimeria carri. In
addition, we noted an adelid pseudoparasite being
passed by a single T. c. triunguis from Oklahoma that
likely represents a parasite of arthropods.
Introduction
Much has been written on the natural history and
ecology of North American box turtles, Terrapene spp.
(Dodd 2001). There is also a great deal of information
available on their endoparasites (Ernst and Ernst 1977,
and others). However, little is known about coccidian
parasites of box turtles. McAllister and Upton (1989a)
were the first to summarize the coccidians
(Apicomplexa) of turtles and, more recently,
Duszynski and Morrow (2014) provided a summation
on the coccidia of turtles of the world. In the genus
Terrapene Merrem only 3 species of coccidia have
been described and/or reported as follows: Eimeria
carri Ernst and Forrester originally reported from the
eastern box turtle, Terrapene carolina carolina from
Alabama and Florida (Ernst and Forrester 1973) and
later found in three-toed box turtles, Terrapene
carolina triunguis from Arkansas (McAllister et al.
1994); the second coccidian is Eimeria ornata
McAllister and Upton reported from Terrapene ornata
ornata from Texas (McAllister and Upton 1989b); and
the third is the ubiquitous Eimeria mitraria (Laveran
and Mesnil) Široký, Kamler and Modrý, reported from
T. c. triunguis from Arkansas (McAllister et al. 1994).
To date, as far as we know, neither of the first two
species has been reported from additional turtles or
additional US states. Here, we report, for the first
time, E. ornata from T. c. triunguis from Arkansas and
Oklahoma, and provide comparative measurements of
individual isolates as well as data on their
morphological characteristics.
Materials and Methods
Between March 2012 and May 2015, we collected
50 juvenile and adult T. c. triunguis by hand or as
salvaged road-killed (DOR) specimens in nine (Benton
[n=1], Boone [n=1], Fulton [n=1], Little River [n=2],
Marion [n=2], Montgomery [n=1], Pike [n=4], Pope
[n=1], Union [n=11]) counties of Arkansas and four
(Latimer [n=4], Le Flore [n=3), McCurtain [n=18],
Pushmataha [n=1]) counties of Oklahoma. In the
laboratory, live turtles were held in 38L glass
terrariums and, immediately after defecation, each
fecal sample was placed in a vial containing 2.5%
(w/v) aqueous potassium dichromate solution
(K2Cr2O7); these turtles were released back into the
wild. Feces were obtained from DOR turtles by taking
samples directly from the rectum. Following an initial
examination, all positive samples were transferred to
Petri dishes containing a thin layer of K2Cr2O7 and
allowed to sporulate completely for up to 1 wk.
Following sporulation, oocysts were concentrated by
flotation in a modified Sheather’s sugar solution (sp.
gr. 1.30) and examined using light microscopy,
photographed with Nomarski interference-contrast
optics, and measured with a calibrated ocular
micrometer or Olympus© cellSens 1.7 digital software.
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Table 1. Comparative data on isolates of Eimeria ornata from Terrapene carolina triunguis (Tct). Eighty-nine oocysts
were photographed, the mean for all oocysts measured (n = 86) L × W (µm) was 18.2 × 16.0 and the mean for all
sporocysts measured (n = 113) L × W (µm) was 11.3 × 5.2.
Isolate1-6 Oocysts L/W Sporocysts L/W
Mean L × W (µm) Mean L × W (µm)
Tct1-Pike Co., AR (n = 5)1 19.3 × 16.1 (n = 4) 1.2 11.4 × 5.3 (n = 10) 2.2
Tct2-Pike Co., AR (n = 30)2 18.5 × 15.8 (n = 29) 1.2 11.0 × 5.4 (n = 42) 2.1
Tct6-McCurtain Co., OK (n = 24)3 17.4 × 15.6 (n = 24) 1.1 11.4 × 5.1 (n = 30) 2.2
Tct21-Union Co., AR (n = 5)4 16.9 × 15.4 (n = 4) 1.1 11.5 × 5.1 (n = 4) 2.2
Tct30-Fulton Co., AR (n = 8)5 18.2 × 16.5 (n = 8) 1.1 10.9 × 5.1 (n = 7) 2.2
Tct33-McCurtain Co. OK (n = 17)6 18.9 × 16.7 (n = 17) 1.1 11.5 × 5.1 (n = 20) 2.3
1Little Missouri Bridge W of Daisy off US 70 (34° 14' 22.6428”N. 93° 50' 3.4944”W), collected 26 April 2012.
2vicinity of Kirby off US 70 (34° 15' 5.562"N, 93° 39' 29.559"W), collected 26 April 2012.
3Lukfata off Memorial Street (34° 00' 15.8394N", 94° 45' 28.8108"W), collected 30 May 2013.
4Grady Bell Road, El Dorado (33° 12' 59.6514"N, 92° 35' 9.2142"W), collected 4 April 2012.
5Big Creek, SE of Mammoth Spring off US 63 (36° 26' 19.5282"N, 91° 29' 46.7082"W), collected 29 July 2013.
6Idabel off US 259 (33° 55' 19.473"N, 94° 46' 14.7714"W), collected 16 June 2013.
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